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在分析比较现有 MAC 协议的基础上，研究了两种动态分配类时分复用（Time 
Division Multiple Access，TDMA）协议五步预留协议（Five Phase Reservation 
Protocol，FPRP）和 Hopfield 神经网络（Hopfield Neural Network，HNN）时隙
分配协议；另外，由于 Hopfield 路由协议算法具有并行性和多约束 短路由的求
解优势，论文研究了 Hopfield 路由算法在无线自组网中的应用。 
论文的主要工作如下： 























点的覆盖半径和二次竞争比例，可以把节点预留失败的比例控制在 高 0.1左右。 










(3) 论文针对 Hopfield 路由算法存在的路由查询成功率不高、需要全局路由
信息问题，结合混合式路由协议，提出改进的 Hopfield 路由查询机制，使得改进
路由可以利用 Hopfield 神经网络算法的并行性、多约束优化路由求解等优势，仅
























Wireless ad hoc networks is a special wireless network, with features of rapidly 
and independently deploying, it does not require the support of the fixed 
communications equipment, and it can self-organizing and self-management with the 
addition, left, and mobility of nodes. These advantages make the wireless ad hoc 
networks have very broad application prospects. 
In the wireless ad hoc network, the media access control (MAC) layer controls 
nodes how to obtain the wireless channel, so it has a decisive impact on the 
performance of wireless ad hoc networks. However, due to its distribution and 
multi-hop, the design of the MAC protocols in ad hoc networks have a great challenge; 
The routing technology determines the real time and reliable transmission of the data 
packets, a fast and efficient routing protocol can reduce the routing control overhead 
and improve the network throughput. However, for the dynamical changing of the ad 
hoc network topology, the wireless ad hoc network routing protocols have higher 
requirements comparing with the traditional routing protocols. In a word, the MAC 
protocol and routing protocol is the primary key technology for wireless ad hoc 
networks. 
Combining with above characteristics of wireless ad hoc networks, this paper 
makes an in-depth research on the MAC protocols and routing technologies. In MAC 
protocols, the dynamically allocated time division multiple access (TDMA) based 
MAC protocols have advantages of conflict-free, maximum delay control, and high 
spatial reuse efficiency, etc. And therefore they suitable for requirement of multi-hop 
and distribution in wireless ad hoc networks. Basis of these, this paper analyzes and 
compares the existing MAC protocols, and then studies two kinds of dynamically 
assigned TDMA based MAC protocol: five phase reservation protocol (FPRP) and 
Hopfield neural network (HNN) slot assignment protocol; Since the Hopfield routing 















route, the paper researches the application of Hopfield routing algorithm in wireless 
ad hoc networks. 
The main works of the paper are as follows: 
(1) This paper focus on the problem of low slot utilization in FPRP protocol, 
which caused by only allowing nodes to contend at most one slot. And then the paper 
proposes a new contention access mechanism based on the pseudo-Bayesian 
algorithm, to make nodes can contend the second slot with a new probability after 
getting one slot. To consider the issue of fairness in the new competitive mechanism, 
the paper firstly proves the reasonable of the new probability through theoretical 
analysis, and the indicates that the new contention access mechanism can improve the 
slots utilization under vary traffic load. Furthermore, this paper evaluates the 
performance from different aspects, including slot utilization, reserved overhead and 
fairness by changing different network conditions and protocol parameters.  
The simulation results indicate, the improved protocol can fully use the later idle 
slots, and then increase the slots utilization of FPRP. The slightly extra reservation 
overhead caused by second contention, will fully justified by the extra throughput 
gains. What’s more, the fail ratio can be controlled to be less than one percent by 
carefully setting proper values for coverage range and second contention ratio. 
(2) According to the low convergence probability and not suitable for the 
dynamically changing traffic load in Hopfield slots assignment algorithm, the paper 
makes the node can predict the actual applied slots according to their own traffic, the 
slots application history of the neighbor nodes and slots resources, by establishing a 
slot demand model and modifying the neuron weights, which can greatly improve the 
probability of convergence probability of the neural network. From the simulation 
results, the modified Hopfield slot assignment algorithm can well adapt to the 
dynamically changing traffic, and therefore can improve the convergence probability 
under different traffic. The simulation evaluates the protocol performance from 
average convergence probability, average iteration number, slots utilization, and 
average packet delay. 















adjust the slots demand according to the network traffic, and then increase the 
convergence probability, reduce the iteration number, and improve the slots utilization, 
further can maintain a low average packet delay under a high traffic load. 
(3) Forced on the problem of low success ratio and needing global routing 
information in Hopfield routing algorithm, the paper combines a hybrid routing 
protocol, and proposes an modified Hopfield routing query mechanism, makes the 
new routing mechanism can use the parallelism and multi-constraint routing solving 
of Hopfield routing algorithm, so as to acquire the minimum cost routing within 
certain hops only with the k-hop local information. In the simulation, the paper 
evaluates the network performance from successful routing query ratio, average 
routing costs, and average routing hops. 
The simulation shows that, the modified routing algorithm can highly increase 
the success ratio of the Hopfield routing algorithm, and can use a slightly extra 
routing costs and hops to get the success routing query ratio in distributed routing. 
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